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RUN Domain Stops Rab6 from Running
PAGE 21
Cells are dynamic systems that require the transport of biological material (proteins, lipids, nucleic acids) back and forth between membrane
compartments. Membranes bear protein markers that enhance the efficiency and specificity of targeting to destinations such as Golgi,
endosomes, and the plasma membrane. The markers are a family of 70 Rab GTPase proteins that recruit their partner ‘‘effector’’ proteins
to specific subcellular compartments. However, the nature of these interactions and how they regulate transport is not understood. Recacha
et al. determined the molecular structure of Rab6 in complex with one of its partners, Rab6IP1, which is recruited to Golgi membranes. The
structure reveals how the complex might link endosomes to Golgi membranes in living cells.
COP9 Signalosome Multifunctionality
PAGE 31
The human COP9 signalosome is a protein complex that regulates a diverse
range of cellular processes from cell-cycle progression and signal transduc-
tion to transcriptional regulation. Despite its obvious importance, structural
information is relatively sparse. Using an emerging mass spectrometry
approach, Sharon et al. show that they can maintain intact the 8 subunit
complex and demonstrate that it readily forms multiple subcomplexes
in vitro derived from distinct modules that have independent stability. Over-
all, the results suggest that the multiple subcomplexes and discrete
modules within the complex underlie its ability to adapt its subunit compo-
sition to its many functional roles in vivo. (Figure adapted from Sharon et al.)
SOS and RasGRF1 Square Off
PAGE 41
Ras activation is a critical step in cell signaling, and the report by Freedman et al. dissects the molecular basis for a key fail-safe mechanism
built into Sos, a central Ras activator. Sos is inactive unless Ras is bound to a distal allosteric site, although its homolog RasGRF1 has intrinsic
activity. Basal activity in Sos was engineered by inserting residues from RasGRF1. The authors generated an extensive set of molecular
dynamics simulations to analyze the dynamics of Sos and RasGRF1, which reveal that Sos and RasGRF1 are highly dynamic, but neverthe-
less restricted to different ranges of conformations, explaining differences in basal activity.
Life Is Sweeter with Sugar
PAGE 54
IL-7 and IL-7Ra bind the gc receptor, forming a complex crucial to several
signaling pathways leading to the development and homeostasis of T and B cells.
A study by McElroy et al. reveals that the IL-7Ra ectodomain uses N-linked
glycosylation to modulate its binding constants to IL-7. IL-7 binds glycosylated
IL-7Ra 300-fold more tightly than unglycosylated IL-7Ra, and the enhanced
affinity is attributed primarily to an accelerated on-rate. Structural comparison
of IL-7 in complex to both forms of the IL-7Ra reveals that glycosylation does
not participate directly in the binding interface. (Figure credits McElroy et al.)
When Protein Domains Explode
PAGE 66
Most proteins consist of one or more domains, tightly folded segments of the
polypeptide chain that act as structural, functional, and evolutionary units.
Domains sometimes combinewith each other or excise to produce new proteins,
and this process is nonrandom and highly conserved in evolution. Wang and
Caetano-Anolle´s reconstruct genome-based phylogenetic trees that define
timelines of discovery of domains and domain combinations and describe an
explosive combinatorial game that is vastly responsible for the complexity of
the protein world.
Myristoylated ARF1: Lipid Bilayer Chapter
PAGE 79
ADP-ribosylation factors (ARFs) are small (21 kDa) monomeric GTPases that are important regulators of membrane traffic. When membrane
bound, they recruit soluble adaptors to membranes and trigger the assembly of coating complexes involved in cargo selection and vesicular
budding. N-myristoylation is a conserved feature of all ARF proteins that is required for its biological functions, though the mechanism(s) by
which the myristate acts in ARF functions is not fully understood. Here, Liu et al. present the first structure of a myristoylated ARF1 protein,
determined by solutionNMRmethods, and an assessment of the influence ofmyristoylation on association of ARF1$GDPandARF1$GTPwith
lipid bilayers. Findings support a model in which myristoylation contributes to both the regulation of guanine nucleotide exchange and stable
membrane association is supported.
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What’s Water Got to Do with It?
PAGE 88
Despite the current dogma on the physics of protein folding, experimental
evidence strongly suggests that complete removal of water does not produce
an immediate unfolding of the protein and that the structure maintained in the
gas phase is in most cases similar to that in solution. Meyer et al. report results
of an extensive molecular dynamics study that strongly support the use of gas
phase techniques to gain information on hydrated proteins and suggests an alter-
native role for water during folding, where it acts as chaperon to avoid fast but
erroneous electrostatic-driven nonnative collapses. (Figure credit: Meyer et al.)
2 $ MAP2K MEK6 = Inhibition
PAGE 96
MEK6 is a mitogen-activated protein kinase kinase (MAP2K) involved in the p38
kinase cascade. Min et al. solve a crystal structure of a truncated form of MAP2K
MEK6 that has been engineered to remove the docking motif for MAPKs and
harboring phosphomimetic aspartic acids. The structure unexpectedly revealed
an autoinhibited dimer, in which the activation loop is trapped in the dimer
interface. The existence of the dimmer in solution was confirmed by small angle
X-ray scattering and gel-filtration studies of both the truncation mutant and the
full-length, wild-type MEK6. The dimer seems to regulate both the activity and
activation of the MAP2K.
BUB1 and Kinetochore’s Happy Union
PAGE 105
Aneuploidy is a prevalent condition in various classes of cancer that results from the loss or gain of chromosomes during mitosis. BUB1 is
a key component of the mitotic checkpoint for spindle assembly (SAC), the surveillance mechanism that prevents such disastrous scenario.
Bolanos-Garcia et al. describe the crystal structure of the conserved N-terminal region of BUB1 and show it consists of a triple tandem
arrangement of the tetretricopeptide (TPR) motif. The structure provides insight into the role of cancer causing mutations of BUB1 and allows
the identification of one region of potential therapeutic interest.
Phosphorylase Kinase Holoenzyme Like a Butterfly.
PAGE 117
Phosphorylase kinase (PhK) regulates glycogen metabolism through phosphorylation of
glycogen phosphorylase and is a potential target for control of glucose levels in the
diseased state such as diabetes. PhK coordinates hormonal and neuronal signals to
initiate the breakdownof glycogen. The enzyme catalyzes the phosphorylation of inactive
glycogen phosphorylase b (GPb), resulting in the formation of active glycogen phosphor-
ylase a (GPa). Ve´nien-Bryan et al. present a 9.9 A˚ resolution structure of PhK heterote-
tramer (abgd)4 determined by electron cryomicroscopy single-particle reconstruction
and show that the enzyme exhibits a butterfly-like shape.
VRK3: Kinase Fold, No Activity—Take One
PAGE 128
Protein kinases regulate most cellular processes by phosphorylating other proteins.
However, about 10%of protein kinases have sequence changes that imply they are cata-
lytically inactive and have thus been termed pseudokinases. Despite evidence that they
still perform key noncatalytic roles, the structural details of pseudokinase function have
remained unclear. Scheeff et al. now present the structure of a pseudokinase, VRK3,
along with its active homolog VRK2. VRK3 retains a remarkably conserved fold but has a degraded catalytic site. Combined structural
and sequence analysis reveals the ways in which VRK3 has been adapted to its remaining roles, with implications for other pseudokinases.
ROP2: Kinase Fold, No Activity—Take Two
PAGE 139
Toxoplasma gondii is a model Apicomplexa, a phylum of unicellular eukaryotes including deadly intracellular pathogens such as the malaria
parasite. In their host cell, they develop surrounded by a parasitophorous vacuole membrane (PVM). The latter is decorated with proteins
secreted from particular parasite organelles: the rhoptries. Labesse et al. solved the structure of the folded part of the rhoptry protein
ROP2. It adopts the well-known protein-kinase fold although it does not bind ATP and appears devoid of catalytic residues. The authors
also show that basic and amphiphilic protein segments target it to the PVM. Thus, ROP2 may constitute a novel protein-protein interaction
domain.
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